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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed 




Dated 31 July 2000 



An Executive Agency of the Department of Trade and Industry 
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A SWITCH 

The invention relates to a .witch and particular* to , not excIusively ^ fQ & 

switch which requires no physical contact with a circuit. 

Switches for electrical circuits normally comprise a physical break in the circuit which allows 
an operator to complete the circuit by actuating an appropriate lever. Conventional electric 
light switches are an example of such an arrangement where an insulated lever is connected to 
a break in the circuit and actuation of the lever completes the circuit to allow the light to be 
activated. Such switches have several drawbacks. Firstly, because the switch is a mechanical 
interface with the circuit the switch is subject to wear and may eventually fail. More 
importantly, conventional light switches cannot be used in environments where there is a 
likelihood that conductive material could cause either shorting of the circuit or an electric 
shock hazard. An example of such an environment would be a bathroom where there is a 
likelihood that the user may have wet hands when activating the switch. That presents 
significant risks of electric shock to the user. Consequently, such switches are not used in 
bathrooms and the switch is either arranged outside the bathroom or alternatively the switch 
is located in the ceiling and is actuated by means of a pull string. 

It is an object of the invention to provide an improved switch. 

According to the invention there is provided a switch device comprising a switch oscillator 
ommgcu to u^iJlau: at a predetermined frequency, the switch oscillator being arranged so that 
the frequency thereof changes in response to a switch activating presence, a reference 
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1^^!S & ROGERS L/SPA lAXJJO^^ 



receiving Signals from me switch oscillator ^ fc reference oscillator ^ teing m to 

sense dances in fre „ s of me ^ ^ ^ ^ ^ 
arranged to send a switching signal to a switch when the difference between the referee 
nrrillotor auU «TE SWilcn collator fluency exceeds a predetermined level. 

In that way a non-mechanical switch is provided which enables a circuit to be switched 
without physical contact by the user since the switch activation presence can be the physical 
proximity of. for example the user's hand, t o the switch oscillator. There is no requirement 
for physical contact with the device since physical proximity of the user's hand with the 
switch oscillator will change the switch oscillator fundamental frequency which will activate 
the switch. The switch activation presence could also be an inanimate object and there is no 
need for the object to be conductive. Proximity of any object to the switch oscillator will 
cause stray capacitance in the oscillator and hence change the oscillator characteristics and 
operating frequency. 

Because the switching is non-mechanical, the possibility of the switch arcing is eliminated. 
That renders the switch safe for use in areas of explosion hazard, for example petrol station 
forecourts, and places where flammable gas is used or stored. 

Preferably, the switch oscillator is arranged adjacent a face plate and the user places his/her 
hand adjacent the face plate or touches the face plate in order to activate the switch. The plate 
5 « nUde from electrically insulating material., most preferably bakelite (registered 
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A , temaliv e !y , 4. face plate may dcs;gned ^ a ^ piaK 

ne o. rapaiator proferably comprtses a low pass EHei wwch ^ a sjenaj ^ ^ 

reference oscit J* w whereby jmal I ri jfT- ^ u,„ > 

...n^Dy flniQij (trtfermcBS between the reference oscillator frequency and 

the switch oscillator frequency are fed bao\c t n tv.^ ~* 

MuciK,y are iea back to the reference oscillator so that the reference 

oscillator can change its reference frequency. That is so that changes in ambient condition, 
such as changes in temperature, humidity etc which may effect the frequency of oscillation of 
the switch oscillator are reflected in the frequency of oscilJation of the reference oscillator. 
That ensures that the switch is only activated when the user wishes the switch to be activated. 

Preferably, the switching signal from the comparator passes through a time delay/filter 
latching circuit. In that way, erroneous signals, such interference or noise or alternatively 
transient signals which might be generated by a user walking passing the switch are 
eliminated so as to avoid erroneous activation of the switch. 



Preferably, the components of the switching device are arranged on a printed 



circuit board- 



circuit 



in a third embodiment several such switching devices may be arranged on a single . 
board adjacent a single face plate. In such a ^ ^ face pIate may have markings ^ 

illustrate where a user should touch the face plate in order to activate particular individual 
switching devices. 
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In one embodiment the *™t^- * . 4 

various oo»t„, *• — ■ * «* a case 

ci™, ' """" ° f "** ™- * — - in the 



~ ^ emhn *™ 1 ° f " - B described by way „ — - 

reference to the accompanying drawing, in which: 



» shows . schematic circni, diagram of . comacticss swjKh mom0mn ^ 
invention. 



Rcferrins ,„ Fig. ,.a confess switch ,0 comprises a sensor par, ,2 and a switch pa,, ,4. 

The sensor pan 12 comprises . fMC plMc I6 _ a ^ ^ osci]w ^ reapon3jve ^ 
activation of the face piate ,6, a rcfc re„ce osciiiatot 20 and a phase con™ 22 which is 
ananged to contra the frequencies of the oscihatota 1 8. 20 ,hrou 8 h a com™, ,oop 23 and to 
generate a signal A when the frequency distance is above a thtashold leva,. 

The switch pan ,4 comprises a titne deiay/fdter iatching chcui, 24, an anrptifier 26 cotn^ted 
to the ,a,cbi„ g circuit 24 and a semiconductor power switch 2g connected to the antpijfler 26. 

The switch sensing oscmator 1 8 , reference osciUato, 20, phase c„ raparator 22, .etching eircui, 
24, ampiifier 26 and po>ver switch 28 are « on a printed circuit board 30. 
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Plate J6 has a front surface 32 «, _ ' Thc 

2 SUrfa " 34 ' «** " * ™unted suoh thM ta 

and. , n pa.cuiar, lhe swjIch ^ ^ ^ ^ ^ ^ w ^ ^ ^ ^ 
P^existing switch mniimiago. 

The switch sensing „sc,ua,or „ is „ osoiIIalor Qf ^ ^ ^ = 
coupon,™ such a, a resistor 36 and . ca P .ciuve consent 38 . The osciuato, , 8 has a 
fundamenta. ft e,uenc y defined h y its capacidve consent 3 8 . The resiSTOr 30 is 
arranged adjacent, in „ ntac , wilh> ^ _ ^ „ rf ^ ^ ^ ^ ^ ^ ^ 

canno, he contacted by an operas a pproachI „, fc fh) „, ^ 3J ^ ^ ^ ^ ^ ^ 
the m ain fieoue»e y de^pg components cf the switch sensing 0 sc„,a,or 18 ^ 
activation of the resistor 36 iowers ,he ^uencv of ihe switch sensing osc.ua.oc ,8. Due to 
-he a™ g en,en«, an ourou. of the switch sensing oseiliator 1. eau pass through the resistor 36 
and then form thc neat input to the switch sensing oscillator IS. 

A low pass Cher 40 is a^nged in the oon.ro, ,oo P 42 with dte reference osciilator 20. The 
reference oscillator 20 is voltage controlled. 



The phase comparer 22 has a detector (no, shown) ft. a,,ows the reference osei.,ato, 20 to 
become phase-locked with ,he switch sensing osciliator 1S . ,„ ,ha. wa y , a sign,, fron, the 
^ sensing osciUatos , 8 „ locked , he mb[e refe^ 

ffito» thr T,n i, , „^ ne e 5c „, MU , s „„, |6cked g g= ===== == ^ =. 

otherwise uncontrolled. 
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The semiconductor power switch ?R ^ 
current. The semiconductor power switch ?R ;* 

r eedh v - 15 CODneCted t0 «° circuit 46 and a 

feedback circuit 48. 



The external circuit 46 may be a light circuit for 



example; 



The feedback circuit 48 is connected to, • 

onnected, for example v,a « capacilor (not shown), to the sensor 
P« .2 e„ d provides suflicjen , ^ ^ ^ ^ ^ ^ ^ ^ 

in operation, , hc switch sansin S oscilw „ „ s , sjgna , ^ ^ ^ ^ ^ 

^ 2Z ^ ~ — 20 ~— Poises - a constant rate to provide . 

signal a, a similar frequency to Ac awitch sensing oscillator 1 8. 



Hte two signais are compared and when the masnin.de of difference between the two s lg nals 
■s below a certain thresboid the s 1SOT als stay "in lock". When ^ locfc ., „„ ^ ^ fc _ 
the pbase compel 22 to ^ fflter 24 s „ , here ^ to ^ ^ ^ 

Changes in the environs conditions ( ie. a chansc in tbe tern,™ and/or p.ssum) eon 
couse a chan^ in the fundamental f,e q ue„cy of the switch ^ oscj „ ator , g ^ ^ 
pass fflter 40 passes >ow —*o« difference s ie na,s b e>ow the "out of Jock" tb^hoid back 
to .be reference oscillator 20 as a feedback me reftralce oscillator 20 adjuste its 

■ ■ «f««S ■ fBtjSHFio the feedback s^, so as «, brine itself in line with 

fundamental frequency of the switch sensing oscillator 18. 
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An operatot appIyin8 . h!md) other ^ 

(fa e-nple w*hin 5 MM of, fro , , " *"* Mto - « - 

«M oo, .he f„ sllrface 32 „ f , he ^ 

- the capacity componcm 38 - stra " stance 

■ne swttch senstng oscl „ ator 

*e s ig na, is detectod ZTZr ™"*e^ne nC yof 

by d» Phase c„ mparator a wTten the differance be^eo 
heqoency of the switch sensing oscillaIor % 

r '* and the fiequewy of ffie referenc(! osc;1Uo 

--—"i^ephasae^^^^,^^^^^ 

A si s „a, A ,s .en sen, ft„„ ^ p _ , „ ^ ^ 

■o indica,e .a, ,„e p „w„ swi,c h 28 shou]d , ^ ^ 

— . 24 eliraraa,. *„y in^ee rmm ^ ^ ^ ^ ^ ^ _ « 

posftion. The ,it»e delay fctn , h e One, 24 ensues Aa, the pl a te 16 has h 

j ... e plaw i6 has been activated 

deliberately and not accidentally triaiiered n»,- , , 

y trtugered. The stenal then passes though the amplifier 26 to 

* Powc, switch 28 ^ „„ ^ _ circu;t ^ 

-ah, enci, ™ y be itched on to active, a ,i g h, bn, b (not shown) . RepeaHag ^ 

aehon causes the external circuit to be switched off. 

The 16lmybe made fmm a cooduc[ive ^ ^ ^ ^ ^ 

— - PCB 30 raeans that the confess switch ,„ of dte ptesen, invention does no, 
expose the user to an electric shock h„ a a - 

shock hazard. Consequently, the present invention is 
particularly useful where a risk ofelertn. .1, u 

electrxc shock exists, for example in bathrooms, kitchens 

shower enclosures, steam rr,»»-. alJ . 
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-m 



Where control of a d.c. circuit is desired the semiconductor 



power switch 28 may comprise a 



transistor. 



The printed circuit board 34 may have a plurality of sensor parts 12 and switch parts 14 
positioned en it, Urns making mulhple swnchmg possible from a single plate 16. Inked 
printed text and/or margins could be applied to the front surface 32 of the plate 16 sharing the 
various touch positions. The rear surface 34 may be fitted with one or more low intensity 
light emitting indicators which illuminate, thereby making the plate 16 visible in darkness. 

The contactless switch 10 may comprise a software-controlled micro circuit or controllers to 
achieve the switching. 

A further embodiment of the design includes a safety circuit which prevents an electric shock 
to a person replacing a lamp or touching the two conducting prongs within the lamp holder. 

With the inclusion of software-controlled micro circuitry further control functions are 
incorporated. For example, when the external circuit is a light circuit, a tungsten lamp life 
extender, auto or resettable lamp brightness control, auto lamp turn off after pre-set time 
expires, random light mm on/off, slow fadcout conuol for childrens bedrooms function are 
incorporated. 

When the external circuit 46 is a light circuit and the light itself is a tungsten lamp, the 
luiuu,. unitut will ^dually mcreasc the voltage supplied to the lamp. In that way, cold 
inrush current is reduced and early bum-out of the lamp is prevented. 
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A «™ „ provided „ enab , e ^ of ^ ^ ^ ^ ^ ^ ^ 

over toe Phtt *, more olle ^ . dimmej ^ ^ ^ ^ 
hand m p,ace „ „ ve dimnI)n8 ^ ^ ^ ^ _ ^ ^ ^ 
the switch when the ocsircd | amr jmrntily ic wMfcrf, 

rn the Present e„,bo dtaren t funhcr ^ jncoiporaKd ^ ^ ^ to ^ ^ 

by means of pulsing tte tap on and off. To erne, , p ro8ramIDine mode „, ^ ^ 
Wtions ^ ls ^ off and ^ hand . s mainta . ired ^ ^ p)Me i6 ^ ^ 

The Crcui, wiU the. emer auto-,™ off progranlnling mode . £ach ^ ^ 
indicate, a one minute delay before a„.„ w whereby to ^ wjn ^ ^ 

thC PreSe * ° U ° b " ° f — — -eve eiapsed beyond sw.tcbi^ „„ „ f tte 

lamp. 



Random light tun, on/off for security ptoses tbllows the steps above for control^ the 
lamp. The hand, etc is maintained for five seconds past the mmimum dimness ofthe Jamp 
and then each lamp pulse ideates a one hour delay before turn on, allowing a repeatable 
sequence to be maintained for each 24 hour sequence until disabled. 

A comfort lamp function provides a progressive dimming overtime to a warm comfort lamp 
level. The function is set from switching the lamp on by mamtaimng the hand over the face 
Plate until one delayed step in lamp , e vel occurs then removing the hand. Over 
approxim^lY a gvg hour pnrinrf, „,1, . ,h M(tn bo aftefeg ifdesitea, lamp wall dtn To^ 



preset brightness level to allow just a warm comfort lamp to remain on. 



to a 
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A» of the ahove Wtions are P ro_d by Ae user louchiag ^ ^ ^ ^ ^ ^ 
control options are presented sequentially. 

Other applications Of *n „ nnl J „ ild , ]0 „ swcfaine eW _ _ 

conditioning, central heMinft tltohen app , iMces ^ ^ cfjc ^ ^ ^ 

*c env™,, is „„, V endin 8 for ^ ^ ^ ^ ^ 

""^ teyP3dS ™ d bCW ° d -* Pinnate — for vandal rc5islance . hospita) 
theatre e q ui P n,e„t and applianoes wherc hygjenc „ of aceess-control 
■n "Clean" rooms, public toilels in reslailrants „ food ^ for 
solenoid^operated taps. 



The contacts* swiu* I0 could aIso ta automobi|e ^ ^ rf ^ ^ 

would provide vehicle console/dashboard des ig ner* * umimited desjgn possibilWes . Qne 
example is «, ntoum the contact, swilch I0 ^ ^ ^ ^ ^ ^ ]fi fa 

Wi,h *» daShb0arf - hich " *an conventional switehea/diais and the 

absence of protrusion, makes it much safer than the conventional dash hoard in the even, of a 
crash. 



in this application, the contacts switch 10 would be normal* fitted with bi-coloured l.e.d. 
indicators and/or an array showing the switch status, i.e. either on or off or mode selected, 
this also would aid finding the switch at low ambient light levels. 
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